
DR HONEYWILL
ONE-ARMED MATHEMATICS TEACHER 

HOW TO SATISFY THE NEVER SATISFIED 
STUDENT, OR HOW TO ACKNOWLEDGE 

WHAT SHOULD BE SAID



DISCLAIMER:

I AM NOT AN EXPERT!

[IF THINGS GO HORRIBLY WRONG, 

ASK ME ABOUT MOESSNER’S 

MIRACLE… OR EVEN HULL CITY FC]



I AM HAPPY TO SHARE IDEAS IN 

FUTURE… FEEL FREE TO E-MAIL ME.









THE FACTOR THEOREM

𝒙 = 𝒂 IS A ROOTOF 𝒇 𝒙 = 𝟎⟸ 𝒙− 𝒂 IS A FACTOR OF 𝒇 𝒙

IF 𝒇 𝒙 ≡ 𝒙 − 𝒂 𝒈 𝒙 , WHERE𝒈 𝒙 IS ALSO A POLYNOMIAL FUNCTION,
𝒇 𝒂 = 𝟎 × 𝒈 𝒂 = 𝟎, SO 𝒙 = 𝒂 IS A ROOTOF 𝒇 𝒙 = 𝟎

𝒙 = 𝒂 IS A ROOTOF 𝒇 𝒙 = 𝟎⟺ 𝒙− 𝒂 IS A FACTOR OF 𝒇 𝒙

𝒇 𝒙 IS A POLYNOMIAL FUNCTION:

BUT 𝒙 = 𝒂 IS A ROOTOF 𝒇 𝒙 = 𝟎⟹ 𝒙− 𝒂 IS A FACTOROF 𝒇 𝒙

?



THE FACTOR THEOREM

𝒇 𝒙 IS A POLYNOMIAL FUNCTION:

𝒙 = 𝒂 IS A ROOTOF 𝒇 𝒙 = 𝟎⟹ 𝒙−𝒂 IS A FACTOROF 𝒇 𝒙

?

LET 𝒇 𝒙 = 𝒑𝟎 +𝒑𝟏𝒙 + 𝒑𝟐𝒙
𝟐 +𝒑𝟑𝒙

𝟑 +⋯+𝒑𝒏−𝟏𝒙
𝒏−𝟏 +𝒑𝒏𝒙

𝒏

𝒇 𝒂 = 𝟎

SO 𝒇 𝒙 = 𝒇 𝒙 − 𝒇 𝒂

= 𝒑𝟎 + 𝒑𝟏𝒙 + 𝒑𝟐𝒙
𝟐 +𝒑𝟑𝒙

𝟑 +⋯+𝒑𝒏−𝟏𝒙
𝒏−𝟏 + 𝒑𝒏𝒙

𝒏

− 𝒑𝟎 +𝒑𝟏𝒂 + 𝒑𝟐𝒂
𝟐 +𝒑𝟑𝒂

𝟑 +⋯+𝒑𝒏−𝟏𝒂
𝒏−𝟏 +𝒑𝒏𝒂

𝒏

= 𝒑𝟏 𝒙 − 𝒂 + 𝒑𝟐 𝒙
𝟐 −𝒂𝟐 +𝒑𝟑 𝒙

𝟑 − 𝒂𝟑 +⋯+𝒑𝒏−𝟏 𝒙
𝒏−𝟏 − 𝒂𝒏−𝟏 + 𝒑𝒏 𝒙

𝒏 − 𝒂𝒏



THE FACTOR THEOREM

𝒇 𝒙 IS A POLYNOMIAL FUNCTION:

𝒙 = 𝒂 IS A ROOTOF 𝒇 𝒙 = 𝟎⟹ 𝒙−𝒂 IS A FACTOROF 𝒇 𝒙

?

𝒙𝟐 −𝒂𝟐 ≡ 𝒙− 𝒂 𝒙 + 𝒂

𝒙𝟑 − 𝒂𝟑 ≡ 𝒙− 𝒂 𝒙𝟐 + 𝒂𝒙+ 𝒂𝟐

𝒙𝟒 − 𝒂𝟒 ≡ 𝒙− 𝒂 𝒙𝟑 +𝒂𝒙𝟐 + 𝒂𝟐𝒙 + 𝒂𝟑

…

𝒙𝒏 −𝒂𝒏 ≡ 𝒙− 𝒂 𝒙𝒏−𝟏 +𝒂𝒙𝒏−𝟐 +𝒂𝟐𝒙𝒏−𝟑 +𝒂𝟑𝒙𝒏−𝟒 +⋯+𝒂𝒏−𝟏𝒙 + 𝒂𝒏

BUT



THE FACTOR THEOREM

𝒇 𝒙 IS A POLYNOMIAL FUNCTION:

𝒙 = 𝒂 IS A ROOTOF 𝒇 𝒙 = 𝟎⟹ 𝒙−𝒂 IS A FACTOROF 𝒇 𝒙

?

SO

𝒇 𝒙 = 𝒑𝟏 𝒙 − 𝒂 + 𝒑𝟐 𝒙
𝟐 − 𝒂𝟐 +𝒑𝟑 𝒙

𝟑 − 𝒂𝟑 +⋯+𝒑𝒏−𝟏 𝒙
𝒏−𝟏 −𝒂𝒏−𝟏 + 𝒑𝒏 𝒙

𝒏 −𝒂𝒏

= 𝒑𝟏 𝒙 − 𝒂 + 𝒑𝟐 𝒙 − 𝒂 𝒙 + 𝒂 + 𝒑𝟑 𝒙 − 𝒂 𝒙𝟐 +𝒂𝒙+ 𝒂𝟐 +⋯

+𝒑𝒏−𝟏 𝒙 − 𝒂 𝒙𝒏−𝟐 +𝒂𝒙𝒏−𝟑 +𝒂𝟐𝒙𝒏−𝟒 +⋯+𝒂𝒏−𝟐

+𝒑𝒏 𝒙 − 𝒂 𝒙𝒏−𝟏 +𝒂𝒙𝒏−𝟐 +𝒂𝟐𝒙𝒏−𝟑 +⋯+𝒂𝒏−𝟏

= 𝒙− 𝒂 ൛

ൟ

𝒑𝟏 +𝒑𝟐 𝒙 + 𝒂 + 𝒑𝟑 𝒙
𝟐 +𝒂𝒙+ 𝒂𝟐 +⋯

+𝒑𝒏−𝟏 𝒙
𝒏−𝟐 +𝒂𝒙𝒏−𝟑 +𝒂𝟐𝒙𝒏−𝟒 +⋯+𝒂𝒏−𝟐

+𝒑𝒏 𝒙𝒏−𝟏 +𝒂𝒙𝒏−𝟐 +𝒂𝟐𝒙𝒏−𝟑 +⋯+𝒂𝒏−𝟏

AND 𝒙 − 𝒂 IS A FACTOROF 𝒇 𝒙































































































GO FURTHER, 
COME RUN WITH 

THE SWIFT

CREDITS:

MELONY

EGOR

MIKKII
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